A colloid cyst in the third ventricle near the foramen of Monroe can obstruct cerebrospinal fluid (CSF) flow from the lateral ventricles. Any change in the CSF pressure on either side of the cyst can lead to displacement and thus precipitate acute hydrocephalus. Management of the confinement of a patient with a colloid cyst must therefore aim to minimize changes in CSF pressure. We describe our management of a patient with a small colloid cyst who was permitted to labour with the assistance of patient-controlled epidural analgesia. The available alternatives are discussed.
A colloid cyst is a rare but potentially fatal benign intracranial neoplasm, accounting for 0.5 to 1% of all primary brain tumours 1 . Lying most commonly in the antero-superior portion of the third ventricle, the cyst is liable to shift with changes in cerebrospinal fluid (CSF) pressure. This can lead to obstruction of the foramen of Monroe and consequent acute hydrocephalus of the lateral ventricles. The need to minimize such changes in CSF pressure poses particular difficulties in the management of confinement. We present our approach to the management of this problem.
CASE HISTORY
A 24-year-old female, G 1 P 0 , was referred to our department at 30 weeks' gestation for an opinion on the anaesthetic management of her confinement. Prior to the pregnancy she had been well, with the exception of a tubal ectopic pregnancy the previous year that had been treated with methotrexate. At five weeks' gestation she had developed symptoms suggestive of viral meningitis (headache, photophobia, neck stiffness and fever). A non-contrast computerized tomography (CT) scan of the head performed at this time had shown a 4 mm diameter colloid cyst, but no radiological evidence of obstructive hydrocephalus. Her symptoms rapidly resolved and she remained well during the rest of the pregnancy. Neurosurgical opinion was that a cyst of this size did not warrant excision and should be monitored with serial CT scans. The neurosurgeon advised that she be delivered by caesarean section under general anaesthesia to avoid the CSF pressure fluctuations he assumed to be inherent in labour.
While there were no specific contraindications to general anaesthesia, our review of the literature suggested that epidural anaesthesia could minimize pain and prevent excessive CSF pressure fluctuations. After extensive consultation with both the patient and the obstetrician, we decided to undertake a trial of labour with epidural analgesia and to proceed to caesarean section under epidural anaesthesia if necessitated by maternal or fetal deterioration.
The patient was admitted to hospital at term and in early labour. The anaesthetist who had been consulted antenatally was called. After the patient was administered one litre of Hartmann's solution, an epidural catheter was inserted through an 18 gauge needle at the L3-4 interspace. A loss of resistance to air technique was used with the patient sitting. A test dose of 3 ml 2% lignocaine with 1:200000 adrenaline was injected; there being no adverse effect, a further 10 ml of 0.2% ropivacaine was administered. This solution was injected slowly, over a total of 15 minutes, in divided doses. Loss of temperature discrimination was achieved up to the eighth thoracic (T8) dermatome. Blood pressure remained stable above 110 mmHg systolic throughout. Once the patient had attained satisfactory analgesia, the epidural catheter was connected to a patientcontrolled epidural analgesic device (Abbott Pain Management Provider, Abbott Australasia). This delivered a bolus of 5 ml ropivacaine 0.2% over three minutes with each demand with a 10-minute lockout. There was no hourly maximum dose limit.
Nine hours after the onset of labour and eight hours after the placement of the epidural catheter, the patient delivered a healthy infant vaginally. Forceps were used to minimize excessive pushing. She had felt only minimal discomfort during the late stages of labour and expressed satisfaction with the control of her analgesia. She had experienced no neurological symptoms suggestive of hydrocephalus while closely monitored by her midwife.
The patient had another CT head scan two months after delivery and this showed the colloid cyst had enlarged to 6 mm diameter. Again, conservative management was recommended by the neurosurgeon.
DISCUSSION
Colloid cysts range from 0.3 to 4 cm in diameter and contain a viscous, gelatinous material with cellular debris 2 . The natural history is an inevitable slow progression of the tumour. However, sudden deterioration and death has not been reported in patients with cysts of less than 10 mm diameter, and it is considered reasonable to monitor such patients with serial CT scans 1 . Thus, our problem was the anaesthetic management of confinement in a patient with an untreated tumour.
Lying in the foramen of Monroe, a colloid cyst can exert a "ball-valve" effect 2 causing acute hydrocephalus, especially with a sudden change in the CSF pressure on either side of the foramen. While accepting the advice that resection of a tumour of this size was not warranted, it is possible that the symptoms of "viral meningitis" in early pregnancy were in fact a manifestation of transient acute hydrocephalus. Indeed, the presentation of a colloid cyst is often misdiagnosed as viral meningitis 1 . We therefore considered the presence of this (albeit small) tumour significant.
Labour without effective analgesia causes marked fluctuations in CSF pressure, because of pain, the Valsalva manoeuvre, bearing down and the pressure transmitted to epidural veins from the contracting uterus. There is also a reduction in intracranial pressure (ICP) with hyperventilation 3-5 . Our choices therefore were to allow labour with adequate epidural analgesia, or to avoid labour altogether and deliver the patient by caesarean section, as suggested by the neurosurgeon.
No anaesthetic technique for caesarean section is without risk in this patient. It has become common practice to use spinal anaesthesia for caesarean section. This seemed most unwise in this patient, given the potential of induced spinal CSF hypotension with lumbar puncture. Indeed, there are two case reports of patients with colloid cysts, but no evidence of raised ICP, who underwent diagnostic lumbar puncture. Both patients rapidly died as a result of acute lateral ventricle hydrocephalus, and were subsequently found to have their colloid cysts impacted and obstructing the foramen of Monroe 6, 7 .
Many would advocate caesarean section under general anaesthesia for this patient. However, general anaesthesia can also induce marked fluctuations in ICP 8 , particularly at the time of laryngoscopy and intubation 9 . To some extent this can be overcome with a high dose of short-acting opioid immediately prior to induction, although this can lead to significant respiratory depression in the neonate. The potential effect of agents that alter ICP, including suxamethonium and nitrous oxide, must be considered. General anaesthesia entails loss of level of consciousness as a neurologic monitor. There are other reasons not to undertake general anaesthesia for caesarean section, including potentially greater difficulty in securing the airway, greater propensity to regurgitation with subsequent aspiration of stomach contents, and the desire of the mother to be awake for the birth.
Another option is to insert an epidural catheter. An elective caesarean section under epidural anaesthesia prior to the onset of labour was one alternative. This has been described in patients with other intracranial neoplasms and vascular malformations 3,10-14 . Epidural catheter insertion prior to labour would have ensured a pain-free (and therefore cooperative) patient at the time of placement. However, there appeared to be few other advantages over allowing the patient to labour with effective epidural analgesia.
Labour has been managed successfully with epidural analgesia in patients with intracranial neoplasms. Hyperventilation, hypocarbia, pain, and the rise in ICP with bearing down are all reduced 3 . CSF pressure may nevertheless increase with each contraction as a result of the translocation of blood from the uterus (with a rise in CVP and presumably a rise in the pressure of the epidural veins), but this effect is minor in comparison to the rise during contractions associated with pain 4 .
Significant controversy surrounds the use of epidural analgesia in patients with raised ICP because of the risk of dural puncture 15, 16 . Our patient did not have a raised ICP. The quoted rate of dural puncture in experienced hands is 0.2% 3 , and the risk may well have been less in our patient given our extra caution.
It is well known that injection of fluid into the epidural space can transiently raise lumbar epidural pressure, intracranial CSF pressure 17 and intracranial extradural pressure 18 . This may be minimized by a very slow rate of administration 3 . The pressure effect of injection of small quantities of air into the epidural space is not well characterized. If followed by the use of nitrous oxide, air bubbles would expand and potentially increase the pressure effect. In a study in dogs, 10 ml of air was injected into the epidural space, followed by halothane/nitrous oxide general anaesthesia. The size of the air bubbles increased, but there was no change in epidural pressure 19 . However, we planned to avoid general anaesthesia if possible, and injected such a small volume during our loss of resistance technique (perhaps 1 to 2 ml) that we felt any effect would be insignificant. Loss of resistance to air rather than saline was used because of operator familiarity.
Various techniques to maintain epidural analgesia have been extensively investigated. Patient-controlled epidural analgesia (PCEA) for labour was first reported in 1988 and may reduce the delivered dose of local anaesthetic compared with continuous infusion 20, 21 . Patients were more satisfied with their analgesia with PCEA than with intermittent top-up injections by a midwife 22 . While some studies have shown little advantage, we believed that this technique was particularly suited to our patient. It minimized any delay between return of contraction pain and further epidural ropivacaine boluses. Our patient understood the critical need to maintain optimal analgesia and accepted a potentially increased risk of instrumentation given the density of block we aimed to achieve. She felt she had a greater degree of control in an otherwise medically dominated delivery. It was unfortunate that our device could not be programmed to deliver its bolus over a longer time period; however, we considered that 5 ml in three minutes was probably safe.
In summary, we describe the uneventful use of epidural analgesia in labour in a parturient with central nervous system pathology and normal intracranial pressure. We recommend consultation with a neurosurgeon as to the best management of a colloid cyst, given its size and clinical context. We would not recommend an epidural technique in the presence of raised ICP given the greater potential for causing a significant pressure difference across the foramen of Monroe, with its subsequent disastrous consequences, should accidental dural puncture occur.
